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A B S T R A C T
Very little is known about the psychosocial correlates of psychological morbidity among Chinese people
with epilepsy (PWE). No studies have investigated the association between social relationships and
psychological morbidity, while most studies examined only the negative impact of maladaptive
personalities on psychological adjustment in PWE. This study examined the association of psychological
morbidity with a broad array of personality traits and social skills in a sample of 54 Chinese PWE.
Respondents completed the Temperament and Character Inventory (TCI), the Social Performance Survey
Schedule (SPSS), and the Hospital Anxiety and Depression Scale (HADS) via semi-structured interview.
Regression analyses revealed that, independent of demographic and medical variables and perceived
impact, Harm Avoidance was positively associated with anxiety and depression whereas Self-
Directedness was negatively associated with anxiety and depression; that Cooperativeness was
inversely associated with anxiety. Social skills were inversely associated with depression whereas
negative social skills were inversely associated with anxiety. Clinical implications of adaptive
personality traits and social skills functioning are discussed.
 2010 Published by Elsevier Ltd on behalf of British Epilepsy Association.
Contents lists available at ScienceDirect
Seizure
journal homepage: www.e lsev ier .com/ locate /yse iz1. Introduction
In the People’s Republic of China (PRC), the lifetime age-
adjusted prevalence of epilepsy is 4.4/1000 across the six major
cities of Changsha, Chengdu, Guangzhou, Harbin, Shanghai, and
Yinchuan.1 Similar ﬁgures have been found for rural areas such as
Heilongjiang, Henan, Jiangsu, Ningxia, and Shanxi, where the
prevalence of active epilepsy is 4.6/1000 and the lifetime
prevalence is 7/1000.2 A recent population-based study conducted
in Hong Kong revealed that the prevalence of active epilepsy is
3.94/1000 and the lifetime prevalence is 8.49/1000.3 Studies have
also revealed an average prevalence rate of 2.7/1000 among
Taiwan Chinese adults4–6 and a rate as high as 5.2/1000 among
Singapore Chinese male adults.7 Emotional distress is common
among Chinese people with epilepsy (PWE). Of 407 PWE recruited
from urban hospitals in Beijing, Shanghai, Guangzhou, and* Corresponding author at: K610, Laboratory of Neuropsychology, 6/F Knowles
Building, The University of Hong Kong, Pokfulam, Hong Kong. Tel.: +852 2857 8394;
fax: +852 2819 0978.
E-mail address: tmclee@hkusua.hku.hk (Tatia M.C. Lee).
1 Both authors contributed equally to this work.
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doi:10.1016/j.seizure.2010.07.006Chengdu, about 15% presented with clinically signiﬁcant anxiety
or depression and 7.6% presented with comorbid anxiety and
depression.8 In another study, over 30% of 247 Hong Kong Chinese
PWE presented with clinically signiﬁcant anxiety or depression,
and high levels of emotional distress were associated with low
general quality of life (QoL).9
As with PWE in the West, psychological morbidity among
Chinese PWE is associated with seizure-related variables including
age of onset, seizure characteristics, and the side effects of
antiepileptic drugs (AED).10,11 However, very little is known about
the psychosocial correlates of adjustment among Chinese PWE. A
growing body of evidence has demonstrated the predictive utility
of maladaptive personality traits for QoL12–16 and psychological
well-being17 among PWE. Adult PWE who show higher aggres-
siveness, hostility, neurosis, and lying tendency report higher
levels of depressed mood compared to healthy controls.12,18
Among PWE in early adulthood, when the effects of demographic
and medical characteristics were controlled for, preoperative
neuroticism signiﬁcantly predicted lower epilepsy-speciﬁc QoL
and greater anxiety and depressed mood.19,20 One aim of the
current study is to explore the association of a broader array of
personality traits with psychological adjustment among Chinese
PWE.Epilepsy Association.
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of studying interpersonal correlates of adjustment among Chinese
PWE. Asian cultures prioritize relationships over individual
orientations when dealing with stressful events. Cross-cultural
studies have consistently found that in copingwith stress although
social support has similar beneﬁts for Asian and European
Americans, the former weight more heavily the maintenance of
interpersonal emotional well-being and relational harmony over
seeking support for personal problems.21,22 In addition, Asians
hold a strong belief in interdependence among close social
partners and place less emphasis on Western cultural imperatives
of personal agency and accomplishment.23 While perceived
personal control is associated with psychological well-being
among Americans in the face of job demands, conﬁdence in
interpersonal cooperation is associated with less psychosomatic
and depressive symptoms among Chinese.24
In the West, adult PWE in general report higher levels of social
problems and social isolation than does the general population25;
in particular, thosewho experience poorly controlled seizures have
been found to be more dissatisﬁed with their social relations than
with any other life domains.26 A study27 found that two-thirds of
PWE had no conﬁdants, 34% had never formed a true relationship,
and only 16% were involved in a steady marriage or cohabiting
relationship. The social difﬁculties experienced by adult PWE
might be due to impoverished social skills, as perceived
interpersonal difﬁculties were associated with lower assertive-
ness,28 difﬁculties in formulating language and organizing
thoughts in conversation,29 and externalized disruptive behaviors
(i.e., aggressiveness, inattentiveness, hyperactivity)30–33 among
children with epilepsy. No studies have investigated the associa-
tion between social skills and emotional distress in PWE.
This study aims to examine the personality and interpersonal
correlates of psychological morbidity in a sample of Chinese PWE.
Relatively little is known about the positive impact of personality.
Amir and colleagues34 have shown that a generalized sense of
masterymediated the negative impact of perceived disease severity
(i.e., predictability of seizures and physical distress during and
immediately after a seizure) on the QoL of middle-aged PWE.
Therefore, we intended to assess multiple dimensions of the
personality using the Temperament and Character Inventory (TCI)
in the present sample of Chinese PWE. The TCI was derived from the
Cloninger’s uniﬁed biopsychosocial theory to provide a comprehen-
sive assessment on both genetically determined and developmen-
tally determined traits.35,36 Temperaments, stable across one’s
lifespan and basic stimuli-response characteristics, include Harm
Avoidance (behavioral inhibition), Reward dependence (behavioral
maintenance), and Persistence (behavioral perseverance despite
frustration and fatigue). Characters, susceptible to change due to
interpersonal interactions throughout different developmental
stages in the lifespan, include Self-Directedness (regulation of
goal-directed behaviors), Cooperativeness (tendency towards social
tolerance, empathy, and compassion), and Self-Transcendence
(degrees of identiﬁcation with the nature and acceptance of
ambiguity and uncertainty). Among these Temperaments and
Characters, Harm Avoidance and Self-Directedness have been found
to be associated with psychological morbidity across clinical and
nonclinical populations.37–41 Based on previous evidence in children
with epilepsy30–33, we also intended to assess the social skills using
the Social Performance Survey Schedule (SPSS)42 and the associa-
tions of the social skills with psychological morbidity in our
respondents.The100-itemmeasureassesses representative samples
of social behaviors that are summarized into Positive Behaviors (e.g.,
‘‘warm’’, ‘‘sympathetic’’, ‘‘sensitive’’) and Negative Behaviors (e.g.,
‘‘manipulative’’, ‘‘rude,’’ ‘‘insensitive’’). The SPSS scores have been
found to be predictive of psychologicalmorbidity among psychiatric
and medical patients.43–45 Our hypotheses are as follows:Hypothesis 1. Maladaptive personality traits will be positively
whereas adaptive traits will be inversely associated with psycho-
logical morbidity in Chinese PWE.
Hypothesis 2. Presence of adaptive social skills and absence of
maladaptive social skills will be inversely associated with psycho-
logical morbidity in Chinese PWE.
2. Materials and methods
2.1. Respondents
The 54 respondents ranged in age from 19 to 75 years
(mean = 40.70, SD = 12.20); 27 were female and half (n = 31, 57%)
were single. Their average number of years of education was 10.91
(SD = 3.23). Twenty-four (44%) respondents reported being in full-
time employment and 23 reported being unemployed (33%) or in
part-time work (10%); 19 were receiving welfare ﬁnancial assis-
tance. Fifteen respondents reported having generalized epilepsy, 11
simple or complex partial epilepsy, and 28 an unknown epilepsy
type. Chronicity averaged 20.82 years (SD = 12.46) with a mean age
of onset of 18.99 years (SD = 15.82). The mean number of monthly
seizure attacks was 3.61 (SD = 4.28). All respondents were taking
AEDdaily (mean = 1.80; SD = 1.28),whilenonehad receivedsurgical
treatment for epilepsy. The demographic and clinical characteristics
of the respondents are summarized in Table 1.
2.2. Measures
We used a standardized pro-forma to obtain demographic
information (e.g., age, marital status, education level) and a Chart
Review Data Sheet to record medical information. The respondents
also completed a list of the followingmeasures that have been pilot-
tested in a group of six PWE to ensure item comprehensibility and
validity.
2.2.1. Perceived impact
We developed four items to assess the impact of epilepsy:
severity of epilepsy, severity of AED side effects, impact of epilepsy
on living, and discrimination due to epilepsy. The respondents
rated the items on a 5-point scale ranging from 0 (not at all) to 4
(very much). The scale was found to be reliable, with a Cronbach’s
alpha of .84.
2.2.2. Psychological morbidity
The 14-item Chinese Hospital Anxiety and Depression Scale
(HADS)46 was employed to assess psychological morbidity using a
4-point scale (ranging from 0 = not at all to 3 = very much indeed).
Anxiety (HADS-A) and depressed mood (HADS-D) scores were
calculated separately by summing across seven items (range = 0–
21). A cut-off subscale score of eight (8) was used to index
clinically signiﬁcant anxiety or depressed mood.9 The alphas for
the HADS-A and HADS-D were .88 and .78 respectively in the
current administration.
2.2.3. Personality traits
A modiﬁed Chinese version of the Temperament and Character
Inventory (TCI)35,47 was used to assess four temperament
dimensions, namely Novelty Seeking, Harm Avoidance, Reward
Dependence, and Persistence, and three character dimensions,
namely Self-Directedness, Cooperativeness, and Self-Transcen-
dence. The 144-item Chinese TCI has been translated into Chinese
and validated among a Malaysian Mandarin-speaking Chinese
sample.47 Each dimension comprises 20 items embeddedwith four
validity check items. The respondents rated each item on a 5-point
Table 1
Demographic and clinical characteristics of the respondents (N=54).
Demographic characteristics Frequency (%)
Gender
Male 27 (50.0)
Female 27 (50.0)
Age (years)
Mean SD 40.712.2
Min. 19.58
Max. 75.33
Years of education
Mean SD 10.913.23
Marital status
Single/never married 31 (57.4)
Married 19 (35.2)
Divorced/separated 3 (5.6)
Widowed 1 (1.9)
Employment
Full-time 24 (44.4)
Part-time 5 (9.3)
Unemployed 18 (33.3)
Housewife 2 (3.7)
Retired 3 (5.6)
Student 2 (3.7)
Recipient of welfare ﬁnancial assistance
Yes 19 (35.2)
No 35 (64.8)
Clinical characteristics Frequency (%)
Age of onset (years) Mean SD 18.9915.82
Chronicity of illness (years) Mean SD 20.8212.46
Febrile at ﬁrst seizure attack
Yes 11 (20.4)
No 23 (42.6)
Unknown 20 (37.0)
Seizure frequency (monthly) Mean SD 3.614.28
Number of AED per day Mean SD 1.801.28
Seizure classiﬁcationa
Generalized seizure 15 (27.8)
Simple partial seizure 3 (5.6)
Complex partial seizure 8 (14.8)
Unknown/unclearb 28 (51.9)
Epilepsy surgery received 0 (0.0)
a This classiﬁcation is based on the guidelines published by the Commission on
Classiﬁcation and Terminology of the International League Against Epilepsy (1981).
b This classiﬁcation is based on the respondents’ self-reports that they were not
sure about their own condition or had no knowledge about the classiﬁcation.
Table 2
Cronbach’s alpha coefﬁcient for each of the temperament dimensions and the
character dimensions of the TCI.
Subscale Dimension a The present sample
Mean (SD)
Parker et al.47
Mean (SD)
Temperament Novelty seeking .56 52.61 (7.01) 54.1 (8.9)
Reward dependence .66 59.98 (8.68) 61.3 (8.0)
Persistence .82 65.56 (10.06) 66.5 (10.1)
Harm avoidance .86 62.98 (12.15) 59.8 (10.7)
Character Cooperativeness .71 67.35 (8.38) 69.4 (9.0)
Self-directedness .78 60.25 (8.48) 64.2 (10.8)
Self-transcendence .80 56.78 (10.45) 56.4 (11.8)
T.M.K. Ma et al. / Seizure 19 (2010) 493–500 495scale ranging from 1 (deﬁnitely false) to 5 (deﬁnitely true). Minor
modiﬁcations were made to the wordings of 19 items and these
were reviewed by a panel of master’s degree-level clinical
psychologists (n = 7) chaired by TMC Lee to ensure semantic
equivalence between the original and modiﬁed versions. The
alphas for the Temperament subscales and the Character subscales
ranged between .56 and .86 and between .71 and .80 respectively
(Table 2).
2.2.4. Social skills
The 100-item Social Performance Survey Schedule (SPSS)42 was
used to assess positive (50 items) and negative (50 items)
interpersonal behaviors and social skills (Positive Behaviors;
Negative Behaviors). The respondents rated each item on a 5-
point scale ranging from 0 (not at all) to 4 (very much) (possible
range = 0–200). The scores for Negative Behaviors were reverse-
coded so that a higher score indicated a higher level of social skills.
The original scale was translated into Chinese by the ﬁrst author,
then back-translated into English by a second Cantonese-speakingChinese translator with a university degree in translation who was
naı¨ve to the study. The authors examined the semantic and
conceptual equivalence of the original version and the back-
translated version. Discrepancies between the two versions were
resolved at joint meetings between the translators and when
necessary by reiteration of the translation process. The alphas for
Positive Behaviors, Negative Behaviors, and the full scale were .96,
.93, and .92 respectively.
2.3. Data collection
After obtaining approval from Ethics Committees of The
University of Hong Kong, we recruited respondents from the three
district ofﬁces of the Community Rehabilitation Network (CRN),
the largest community support group for Chinese medical patients
in Hong Kong. The inclusion criteria were as follows: being aged 18
years or older, Cantonese speaking Chinese, and having been
formally diagnosed with epilepsy. The exclusion criteria included
having a history of neurological conditions other than epilepsy,
having cognitive or intellectual impairment, having received a
psychiatric diagnosis, or currently using psychiatric medications
except AED. A total of 127 members were identiﬁed from the
organization’s registry by CRN staff. The ﬁrst author (T Ma)
conﬁrmed the eligibility of each potential respondent using
telephone screening, resulting in 91 potential respondents.
Thirty-seven of them refused to participate due to lack of time
(n = 27), lack of interest (n = 8), and unﬁt assessment schedule
(n = 2). We were not able to obtain the demographic and medical
characteristics of the 37 nonrespondents. After being fully apprised
of the study, 54 individuals gave their informed consent and
completed the assessment via a semi-structured interview.
2.4. Data analysis
A series of hierarchical regressions was conducted to examine
the independent effects of personality traits and social skills using
the Statistical Package for the Social Sciences (version 16; SPSS Inc.,
Chicago, IL). In separate regression models, the ﬁrst step involved
entering the values for the demographic and medical character-
istics and for the perceived impact of epilepsy that were
signiﬁcantly correlated with any of the predictor variables and
HADS scores. The scores for each personality trait or Positive/
Negative Behavior were entered in the second step.
3. Results
The 54 respondents averaged scores of 7.24 (SD = 4.25) for
anxiety and 5.78 (SD = 3.94) for depressed mood. Using a cut-off
score of eight9, 23 respondents (95% CI 11.07%) indicated clinically
signiﬁcant anxiety (M = 11.30; SD = 2.74) and 14 (95% CI 9.81%)
indicated clinically signiﬁcant depressed mood (M = 11.14; SD = 2.63).
Table 3
Correlations among the study variables: demographic, HADS, TCI, and SPSS (n=54).
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
1 Age – .62** .61** .18 .25 .06 .08 .00 .29* .36** .12 .29* .26 .16 .26 .02 .04 .30* .11
2 Marital status – .39** .13 .28* .16 .16 .08 .15 .39** .04 .30* .40** .21 .27 .07 .10 .39** .03
3 Onset age – .27* .23 .20 .06 .21 .18 .20 .01 .29* .31* .09 .14 .07 .07 .43** .04
4 Frequency of seizure (Monthly) – .39** .35** .24 .18 .06 .09 .12 .32* .32* .03 .12 .30* .11 .25 .02
5 Perceived impact of epilepsy – .79** .43** .47** .50** .28* .02 .57** .01 .01 .39** .21 .13 .13 .04
6 Perceived severity of epilepsy – .55** .03** .40** .26 .01 .47** .08 .02 .32* .11 .09 .06 .05
7 Perceived discrimination – .51** .23 .32* .14 .20 .16 .07 .23 .16 .11 .03 .01
8 Perceived AED side-effects – .26 .13 .04 .22 .05 .09 .21 .01 .01 .05 .03
9 HADS anxiety – .63** .24 .64** .02 .22 .62** .30* .01 .24 .42**
10 HADS depressed mood – .08 .57** .21 .15 .55** .19 .03 .44** .04
11 TCI novelty seeking – .02 .30* .004 .28* .22 .26 .04 .42*
12 TCI harm avoidance – .11 .40** .68** .43** .10 .48** .17
13 TCI reward dependence – .04 .16 .33* .05 .31* .02
14 TCI persistence – .16 .10 .34* .43** .10
15 TCI self-directedness – .43** .21 .32* .39**
16 TCI cooperativeness – .15 .32* .49**
17 TCS self-transcendence – .07 .17
18 SPSS positive – .21
19 SPSS negative –
HADS: Hospital Anxiety and Depression Scale; TCI: Temperament and Character Inventory; SPSS: Social Performance Survey Schedule.
* p< .05.
** p< .01.
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sample of Chinese healthy controls (n = 400).47 (Table 2). The Chinese
PWE scored higher in Harm Avoidance and lower in Novelty Seeking,
Reward Dependence, Cooperativeness, and Self-directedness. Com-
pared to the norm of SPSS among healthy Caucasian controls,42 the
present sample reported lower scores on Positive Behaviors [present
(M = 111.94; SD = 29.91) vs. norm (M = 141; SD = 19.90)] andNegative
Behaviors [present (M = 137.85; SD = 22.46) vs. norm (M = 149.6;
SD = 20)].
Correlations among the study variables are summarized in Table
3. Anxiety (HADS-A scores) was signiﬁcantly correlated with Harm
Avoidance (r = .64, p < .01), Self-Directedness (r =.62, p< .01),
Cooperativeness (r = .30,p< .05), andNegativeBehaviors (r =.42,
p < .01). Depressed mood (HADS-D scores) was signiﬁcantly
correlated with Harm Avoidance (r = .57, p< .01), Self-Directedness
(r =.55, p< .01), and Positive Behaviors (r = .44, p< .01). A seriesTable 4
Hierarchical regressions of the associations of anxiety with the personality and social
Adjust R2
(R2 D)
b Adjust R2
(R2 D)
b
Step 1 .38 (.38***)
Age .55**
Marital status .15
Onset age .12
Frequency of seizure .18
Perceived impact .46***
Step 2 .56 (.24***)
Age .48***
Marital status .22*
Onset age .16
Frequency of seizure .26*
Perceived impact .26*
TCI harm avoidance .58***
TCI self-directedness
TCI cooperativeness
SPSS negative behaviors
HADS: Hospital Anxiety and Depression Scale; TCI: Temperament and Character Inven
* p< .05.
** p< .01.
*** p< .001.ofhierarchical regressionswasconducted toexamine theassociation
of psychological morbidity, anxiety, and depressed mood, with
personality traits and social skills (i.e., Positive and Negative
Behaviors) (Tables 4 and 5). The regressions showed that, when
controlling for the effects of demographic and medical variables,
including age, marital status, age of onset, and mean number of
monthly seizure attacks, and perceived impact, anxiety was
signiﬁcantly associated with Harm Avoidance (b = .58, t = 5.35,
p < .001; power = .94), Self-Directedness (b = .44, t = 3.95,
p < .001; power = .82), Cooperativeness (b = .32, t = 2.86,
p < .01; power = .58), and Negative Behaviors (b = .37, t =3.56,
p < .01; power = .74), whereas depressed mood was signiﬁcantly
associated with Harm Avoidance (b = .39, t = 3.06, p < .01; pow-
er = .67), Self-Directedness (b = .29, t = 2.36, p< .05; pow-
er = .48), and Positive Behaviors (b = .45, t = 3.91, p < .001;
power = .80). The b of the scores on perceived impact in relationvariables.
Adjust R2
(R2 D)
b Adjust R2
(R2 D)
b Adjust R2
(R2 D)
b
.47 (.16***) .40 (.09***) .45 (.13**)
.43** .56*** .48**
.17 .15 .16
.07 .12 .06
.17 .27* .17
.31** .44*** .45***
.44***
.32**
.37**
tory; SPSS: Social Performance Survey Schedule.
Table 5
Hierarchical regressions of the associations of depression with the personality and social variables.
Adjust R2
(R2 D)
b Adjust R2
(R2 D)
b Adjust R2
(R2 D)
b Adjust R2
(R2 D)
b
Step 1 .30 (.37**)
Age .34*
Marital status .11
Onset age .08
Frequency of seizure .03
Perceived impact .46***
Step 2 .41 (.11**) .37 (.07*) .46 (.15***)
Age .30 .27 .35*
Marital status .06 .10 .07
Onset age .11 .05 .25
Frequency of seizure .08 .02 .11
Perceived impact .33* .37** .51***
TCI harm avoidance .39**
TCI self-directedness .29*
SPSS positive behaviors .45***
HADS: Hospital Anxiety and Depression Scale; TCI: Temperament and Character Inventory; SPSS: Social Performance Survey Schedule.
* p< .05.
** p< .01.
*** p< .001.
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scores on the TCI Harm Avoidance and Self-Directedness in Step 2
respectively. We tested the possible moderation effect of the
personalities but found nonsigniﬁcant results.
4. Discussion
This study is the ﬁrst to examine the association of personality
traits and social skills with psychological morbidity in Chinese
PWE. Some of the personality traits were associated with either
both anxiety and depression or only anxiety; poor positive
interpersonal behaviors and social skills were associated with
depression, while poor negative interpersonal behaviors and social
skills were associated with anxiety. High Harm Avoidance, but not
other TCI temperament dimensions including Novelty Seeking,
Reward Dependence, and Persistence, was associated with high
levels of both anxiety and depressed mood in the Chinese PWE.
Among the TCI character dimensions, low Self-Directedness was
associated with high levels of both anxiety and depressed mood
while low Cooperativeness was associated with only high anxiety.
Self-Transcendence did not predict psychological morbidity in the
Chinese PWE. The present ﬁndings are consistent with those of
previous studies among healthy populations which showed that
Harm Avoidance is highly correlated with anxiety and moderately
correlated with depression, and that Self-Directedness is highly
inversely correlated with both anxiety and depression, while
Cooperativeness is moderately inversely correlated with anxiety
only.48
4.1. Personality traits and psychological adjustment
A recent study reported that highHarmAvoidance and low Self-
Directedness have signiﬁcant predictive utility for unfavorable
interpersonal sensitivity in depressed individuals, who demon-
strate a mixture of negative feelings including sadness, anger, and
self-hatred due to negative self-image.41 There is also evidence
that low Cooperativeness is the strongest predictor of hostility and
paranoia in people with major depression,41 possibly because
people with low Cooperativeness are likely to have less interper-
sonal tolerance and to distance themselves from others.35 Our
ﬁndings suggest that maladaptive personality traits can have a
signiﬁcantly negative impact on perceptions of the social world in
PWE, which may in turn unfavorably affect their behavior in andattitude toward interpersonal relationships. The psychosocial
adjustment of and public attitude toward epilepsy have long been
unfavorable among Chinese populations.49–52 Our study adds to
the current literature by showing speciﬁc personality traits that
could be targeted in developing psychotherapeutic and psychoe-
ducational interventions to enhance effective copingwith epilepsy.
Most, if not all, of the previous studies conceptualize
personality as a risk factor in psychological adaptation for
PWE,12,18–20 and evidence suggests that traits like neuroticism
and introversion contribute to psychological morbidity and
unsatisfactory seizure control.18,53,54 Only a few studies have
examined the protective effect of personality as a stress-resistance
resource55 for PWE. Unlike temperament dimensions, which are
heritable, character dimensions are hypothesized to be develop-
mentally determined36 and therefore more likely to change as a
function of treatment.
Our study is the ﬁrst to propose, while also providing
empirical evidence, that Self-Directedness and Cooperativeness
can be the target of cognitive-behavioral treatment to facilitate
adaptive functioning in Chinese PWE. In particular, Self-
Directedness in the TCI resembles the concept of self-efﬁcacy,
which is an important psychological resource for coping with
the uncertainty and distress associated with epilepsy.34 It has
been shown that a structured cognitive behavioral therapy (CBT)
group can have a positive effect on the outcome measures of
self-efﬁcacy in adults with epilepsy.11 Improving self-directed-
ness in PWE would likely lead to an increase in their self-efﬁcacy
or sense of mastery when it comes to managing their symptoms
and adjusting to daily living. Moreover, TCI Self-Directedness is
a predictor of a rapid and sustained response to CBT.56 The
pretreatment and posttreatment scores on the TCI (the Self-
Directedness score in particular) can be used to plan interven-
tion strategies and evaluate treatment-related psychological
adjustment for PWE.
4.2. Social skills and psychological adjustment
The present study also revealed that high levels of positive
social skills were predictive of low depressed mood in Chinese
PWE, which is consistent with previous evidence on the associa-
tion between low scores for Positive Behaviors (SPSS scores; e.g.,
‘‘Has eye contact when speaking,’’ ‘‘Shows interest in what another
is saying, with appropriate facial movements, comments and
T.M.K. Ma et al. / Seizure 19 (2010) 493–500498questions’’) and depression in psychiatric populations.57 The
interpersonal perspective of depression suggests that deﬁcits in
social skills, including less adaptive nonverbal behaviors (e.g., lack
of smiling, very little gaze),58 excessive reassurance seeking,59,60
and inappropriate negative self-disclosure and low assertive-
ness,61 predict negative mood.61,62 Lack of social motivation63 and
rejection by strangers64 and social partners65,66 have also been
found to be associated with the development and maintenance of
depression. This is of speciﬁc interest in the sociocultural context
of Chinese PWE. Chinese people, especially those with chronic
illnesses, expect family members or friends to intuitively antici-
pate their needs and feelings and support them accordingly.67,68
This ‘‘mind-reading’’ expectation is the basis of considerable
communication failure, disappointment, and depressed mood
when expectations are unfulﬁlled. Psychological interventions like
Interpersonal Therapy (IPT)69 and social skills training53,70 could
be implemented to improve positive social behaviors in PWE,
which could contribute in turn to the prevention and treatment of
depression in the population.
On the other hand, we found that high scores for Negative
Behaviors were associated with low anxiety in Chinese PWE. In
previous studies, PWE have reported a variety of anxiety disorders.
Social anxiety disorder in particular is more frequently reported
than panic disorder with/without agoraphobia, generalized anxi-
ety disorder, and speciﬁc phobia.71 PWE with high anxiety
symptoms are likely to use maladaptive safety behaviors during
social encounters, such as direct avoidance, escape behaviors and
subtle avoidance.72–75 It is likely that PWE inhibit social interaction
as a strategy to avoid negative evaluation from others and as a
response to their perceived unfavorable social world.76 For this
reason, they may tend to achieve low scores on the Negative
Behaviors subscale of the SPSS (e.g., ‘‘Talks too much about
oneself,’’ ‘‘Gives unsolicited advice’’).
4.3. Clinical implications
Adaptive personality traits (i.e., Self-Directedness, Harm Avoid-
ance, and Cooperativeness) and social functioning (i.e., Positive
Behavior) can be fostered among Chinese PWE in Hong Kong or
China using the evidence-based CBT model.77 To enhance Self-
Directedness, individual or group interventions can help PWE
patients identify and modify negative automatic beliefs on the
impact of the disease on self-concept and future outlook, facilitating
in turn higher self-efﬁcacy in symptommanagement and treatment
adherence. To reduce Harm Avoidance, consisting of unrealistic
expectations of social isolations and conﬂicts, cognitive restructur-
ing78 can be used to (1) encourage patients to reappraise the
negative social beliefs (e.g., ‘‘I’ve got nothing interesting to say.’’; ‘‘I
don’t really belong.’’) and collect contrary evidence for these beliefs,
and (2) identify, challenge, and modify thinking errors such as
‘‘mind-reading’’, assuming one knows what another person is
thinking, and ‘‘catastrophizing’’, predicting and dwelling on the
worst possible outcome of a situation. To foster adaptive social
behaviors (i.e. Cooperativeness, interpersonal skills), social skills
training79 can be administered to PWE patients to improve verbal
(e.g., amount of speech, appropriate verbal expressions and
questions) and nonverbal (e.g., gestures, postures, gaze, smiles,
effective listening skills, tone of voice, facial expression, and
expressing attitudes such as friendliness or assertion) social
behaviors in a package of procedures including guidance, demon-
stration, practice and feedback, and homework assignments.
4.4. Limitations and conclusion
Some limitations warrant discussion. The small sample used in
this study restricted the statistical power of our investigation intothe association between predictor variables and psychological
morbidity and of our exploration of the nature of the relationships
among social skills, personality traits, and psychologicalmorbidity,
such as moderation or mediation models. In addition, the
healthcare and rehabilitation systems and social and economic
cultures of Hong Kong as a special administrative region can be
quite different fromother parts of PRC, limiting the generalizability
of the results to theMainland Chinesewith epilepsy. Future studies
should therefore use a larger sample of Chinese PWE fromdifferent
geographical locations in China. In addition, surgical patients and
those with neuropsychiatric comorbidity were excluded in the
study, limiting the generalizability of the ﬁndings. The present
ﬁndings were obtained from a community sample of PWE, whom
we know little of their clinical characteristics. Based on our initial
evidence it is important to examine whether the impact of the
examined psychosocial variables varies across PWE with different
clinical characteristics such as seizure and epilepsy subtypes. Also,
we used a self-report method to assess the social behaviors of the
respondents. The scores on the SPSS therefore represent perceived
social skills instead of observable behavioral presentation. Future
studies might use more ecologically valid methods, such as
collateral reports or behavioral observations, to give a more
comprehensive and objective picture of the social-interpersonal
functioning of PWE. Qualitative interviews can also be used to
provide in-depth description on speciﬁc aspects of personality and
social variables that are salient to Chinese PWE. Lastly, we did not
include a control group in the present study. The Chinese PWE in
our study had lower scores for both Positive and Negative
Behaviors than the Caucasian norm of healthy college students.48
Future studies are needed to show the relative standing of the
social skills of Chinese PWE compared to those of their Chinese
healthy counterparts.
Notwithstanding the above limitations, this study contributes
to advancing psychosocial research on, and services for, Chinese
people with epilepsy. Our ﬁndings reveal that three personality
traits, namely Harm Avoidance, Self-Directedness, and Coopera-
tiveness, and both Positive andNegative Social Skills are signiﬁcant
psychosocial predictors of adjustment among Chinese PWE. The
ﬁndings provide clear focuses of assessment for identifying
patients at risk of poor adjustment. We expect to observe a
similar impact of these personality traits on the psychological
adjustment of PWE in the West, because the personality traits
assessed by the TCI have been found to have cross-cultural
applicability47 and recent studies have identiﬁed the relevance of
these traits to psychiatric symptoms among people in the
West.48,41 On the other hand, we expect to observe a stronger
association of interpersonal behaviors and social skills with
psychological morbidity among Chinese PWE than those in the
West due to distinctly different sociocultural backgrounds, as
maintenance of interpersonal relational harmony,21,22 interdepen-
dence among close social partners,23 and interpersonal coopera-
tion24,80 are uniquely related to psychological well-being among
Chinese people adapting to stressful life events. Adaptive social
skills might facilitate higher relational quality and interpersonal
cooperation, predictive in turn of higher psychological well-being
among Chinese PWE. In addition, based on the ﬁnding that these
personality traits and social skills are signiﬁcant predictors of
psychological morbidity, clinical services for PWE should intro-
duce psychotherapeutic approaches and psychoeducational pro-
grams that cultivate efﬁcacy in self-care symptom management,
daily life adjustment (i.e., Self-Directedness), and adaptive
interpersonal interaction (i.e., Cooperativeness; Positive and
Negative Behaviors). Such programs might enhance the self-
efﬁcacy and the quality of interpersonal relationships for people
with epilepsy and, in turn, lead to lower levels of anxiety and/or
depression.
T.M.K. Ma et al. / Seizure 19 (2010) 493–500 499Acknowledgements
This project was supported by the S.K. Yee Medical Foundation
and the matching fund for NSFC Academic Collaboration Award.
We would like to thank all the participants for their time and
participation. We would also like to thank Mr. Vincent Hu of The
Community Rehabilitation Network, The Hong Kong Society for
Rehabilitation, for his assistance with participant recruitment.
References
1. Li SC, Schoenbery BS, Wang CC, Cheng X, Zhou S, Boli CL. Epidemiology of
epilepsy in urban areas of the People’s Republic of China. Epilepsia
1985;26:391–4.
2. Wang WZ, Wu JZ, Wang DS, Dai XY, Yang B, Wang TP, et al. The prevalence and
treatment gap in epilepsy in China. Neurology 2003;60:1544–5.
3. Fong GCY, Kwan P, Hui ACF, Lui CHT, Fong JKY, Wong V. An epidemiological
study of epilepsy in Hong Kong SAR, China. Seizure 2008;17:457–64.
4. Chen CC, Chen TF, Hwang YC, Wen YR, Chiu YH, Wu CY, et al. Population-based
survey on prevalence of adult patients with epilepsy in Taiwan (Keelung
community-based integrated screening no. 12). Epilepsy Research
2006;72:67–74.
5. Chen TJ, Chou LF, Hwang SJ. Patterns of ambulatory care utilization in Taiwan.
BMC Health Service Research 2006;6:1–8.
6. Su CL, Chang SF, Chen ZY, Lee CS, Chen RC. Neuroepidemiologic survey in ILan,
Taiwan (NESIT) (4): prevalence of epilepsy. Acta Neurologica Taiwanica
1998;7:75–84.
7. Loh NK, Lee WL, Yew WW, Tjia TL. Epidemiologic study of epilepsy in young
Singaporean men. Epilepsia 1999;40:1384–7.
8. Fu CW, Tan AW, Sheng F, Luan RS, Zhan SY, Chen WQ, et al. The prevalence of
anxiety symptoms and depressive symptoms in patientswith somatic disorders
in urban China: a multi-centre cross-sectional study. International Journal of
Psychiatry in Medicine 2007;37:185–99.
9. Kwan P, Yu E, Leung H, Leon T, Mychaskiw MA. Association of subjective
anxiety, depression, and sleep disturbance with quality-of-life ratings in adults
with epilepsy. Epilepsia 2009;50:1059–66.
10. Au A, Leung P, Kwok A, Li P, Lui C, Chan J. Subjective memory andmood of Hong
Kong Chinese adults with epilepsy. Epilepsy & Behavior 2006;9:68–72.
11. Au A, Chan F, Li K, Leung P, Li P, Chan J. Cognitive-behavioral group treatment
program for adults with epilepsy in Hong Kong. Epilepsy & Behavior
2003;4:441–6.
12. Zhu DT, Jin LJ, Xie GJ, Xiao B. Quality of life and personality in adults with
epilepsy. Epilepsia 1998;39:1208–12.
13. Loring DW, Meador KJ, Lee GP. Determinants of quality of life in epilepsy.
Epilepsy & Behavior 2004;5:976–80.
14. Testa SM, Schefft BK, Szaﬂarski JP, Yeh HS, Privitera MD. Mood, personality, and
health-related quality of life in epileptic and psychogenic seizure disorders.
Epilepsia 2007;48:973–82.
15. Johnson EK, Jones JE, SeidenbergM, Hermann BP. The relative impact of anxiety,
depression, and clinical seizure features on health-related quality of life in
epilepsy. Epilepsia 2004;45:544–50.
16. Boylan LS, Flint LA, Labovitz DL, Jackson SC, Starner K, Devinsky O. Depression
but not seizure frequency predicts quality of life in treatment-resistant epilep-
sy. Neurology 2004;62:258–61.
17. Hermann B, Seidenberg M, Bell B. Psychiatric comorbidity in chronic epilepsy:
Identiﬁcation, consequences, and treatment of major depression. Epilepsia
2000;41:S31–41.
18. Shehata GA, Bateh AEM. Cognitive function, mood, behavioral aspects, and
personality traits of adult males with idiopathic epilepsy. Epilepsy & Behavior
2009;14:121–4.
19. Endermann M, Zimmermann F. Factors associated with health-related quality
of life, anxiety and depression among young adults with epilepsy and mild
cognitive impairments in short-term residential care. Seizure 2009;18:167–75.
20. Rose KJ, Derry PA, McLachlan RS. Neuroticism in temporal lobe epilepsy:
assessment and implications for pre- and postoperative psychosocial adjust-
ment and health-related quality of life. Epilepsia 1996;37:484–91.
21. Kim HS, Sherman DK, Taylor SE. Culture and social support. American Psycholo-
gist 2008;63:518–26.
22. Taylor SE, Sherman DK, Kim HS, Jarcho J, Takagi K, Dunagan MS. Culture and
social support: who seeks it and why? Journal of Personality and Social Psychol-
ogy 2004;87:354–62.
23. Fiske AP, Kitayama S, Markus HR, Nisbett RE. The cultural matrix of social
psychology. In: Gilbert DT, Fiske ST, Lindzey G, editors. The handbook of social
psychology. New York: McGraw-Hill; 1998. p. 915–81.
24. Schaubroeck J, Lam SSK, Xie JL. Collective efﬁcacy versus self-efﬁcacy in coping
responses to stressors and control: a cross-cultural study. Journal of Applied
Psychology 2000;85:512–25.
25. Austin JK, deBoer HM. Disruptions in social functioning and services facilitating
adjustment for the child and adult. In: Engel JJ, Pedley) TA, editors. Epilepsy: a
comprehensive textbook. Philadelphia (PA): Lippincott-Raven; 1997. p. 2191–
201.
26. Thompson PJ, Oxley J. Socioeconomic accompaniments of severe epilepsy.
Epilepsia 1988;29:s9–18.27. Collings JA. Epilepsy and well-being. Social Science and Medicine 1990;31:165–
70.
28. Tse E, Hamiwka L, Sherman EMS, Wirrell E. Social skills problems in children
with epilepsy: prevalence, nature and predictors. Epilepsy & Behavior
2007;11:499–505.
29. Caplan R, Sagun J, Siddarth P, Gurbani S, Koh S, Gowrinathan R, et al. Social
competence in pediatric epilepsy: insights into underlying mechanisms. Epi-
lepsy & Behavior 2005;6:218–28.
30. Adewuya A, Ola BA. Prevalence of and risk factors for anxiety and depressive
disorders in Nigerian adolescents with epilepsy. Epilepsy & Behavior
2005;6:342–7.
31. Ettinger AB, Weisbrot DM, Nolan EE, Gadow KD, Vitale IA, Andriola MR, et al.
Symptoms of depression and anxiety in pediatric epilepsy patients. Epilepsia
1998;39:595–9.
32. Oguz A, Kurul S, Dirik E. Relationship of epilepsy-related factors to anxiety and
depression scores in epileptic children. Journal of Child Neurology 2002;17:37–40.
33. Williams J, Steel C, Sharp GB, Delos Reyes E, Phillips T, Bates S, et al. Anxiety in
children with epilepsy. Epilepsy & Behavior 2003;4:729–32.
34. Amir M, Roziner I, Knoll A, Neufeld MY. Self-efﬁcacy and social support as
mediators in the relation between disease severity and quality of life in patients
with epilepsy. Epilepsia 1999;40:216–24.
35. Cloninger CR, Przybeck TR, Svrakic DM, Wetzel RD. The Temperament and
Character Inventory (TCI): a guide to its development and use. St Louis (MO):
Center for Psychobiology of Personality, Washington University; 1994.
36. Cloninger CR, Svrakic D, Przybeck TR. A psychobiological model of tempera-
ment and character. Archives of General Psychiatry 1993;50:975–90.
37. Farmer A, Mahmood A, Redman K, Harris T, Sadler S, McGufﬁn P. A sib-pair
study of the Temperament and Character Inventory scales in major depression.
Archives of General Psychiatry 2003;60:409–96.
38. Marijnissen G, Tuinier S, Sijben AE, Verboeven WM. The temperament and
character inventory in major depression. Journal of Affective Disorders
2002;70:219–23.
39. Pelissolo A, Andre C, Pujo H, Yao SN, Servant D, Braconier A, et al. Personality
dimensions in social phobics with or without depression. Acta Psychiatrica
Scandinavica 2002;105:94–103.
40. Jylha P, Isometsa E. Temperament, character and symptoms of anxiety and
depression in the general population. European Psychiatry 2006;21:389–95.
41. Conrad R, Wegener I, Imbierowicz K, Liedtke R, Geiser F. Alexithymia, tempera-
ment and character as predictors of psychopathology in patients with major
depression. Psychiatry Research 2009;165:37–144.
42. Lowe MR, Cautel JR. A self-report measure of social skill. Behavior Therapy
1978;9:535–44.
43. Lowe MR. Validity of the positive behavior subscale of the Social Performance
Survey Schedule in a psychiatric population. Psychological Reports 1982;50:83–7.
44. McDonald S, Flanagan S, Martin I, Saunders C. The ecological validity of TASIT: a
test of social perception. Neuropsychological Rehabilitation 2004;14:285–302.
45. McDonald S, Tate R, Togher L, Bornhofen C, Long E, Gertler P, et al. Social skills
treatment for people with severe, chronic acquired brain injuries: amulticenter
trial. Archives of Physical Medicine and Rehabilitation 2008;89:1648–59.
46. Leung CM, Ho S, Kan CS, Hung CH, Chen CN. Evaluation of the Chinese of the
Hospital Anxiety and Depression Scale: a cross-cultural perspective. Interna-
tional Journal of Psychosomatics 1993;40:29–34.
47. Parker G, Cheah YC, Parker K. Properties of the temperament and character
inventory in a Chinese sample. Acta Psychiatrica Scandinavica 2003;108:367–73.
48. Svrakic DM, Przybeck TR, Whitehead C, Cloninger CR. Emotional traits and
personality dimensions. In: Cloninger CR, editor. Personality and psychopathol-
ogy. Washington (DC): American Psychiatric Press; 1999. p. 245–65.
49. Lai CW, Huang X, Lai YHC, Zhang Z, Yang MZ. Survey of public awareness,
understanding, and attitudes toward epilepsy in Hunan Province, China. Epi-
lepsia 1990;31:182–7.
50. Chung MY, Chang YC, Lai YHC, Lai CW. Survey of public awareness, under-
standing, and attitudes toward epilepsy in Taiwan. Epilepsia 1995;36:488–93.
51. Fong GCY, Hung A. Public awareness, attitude, and understanding of epilepsy in
Hong Kong Special Administrative Region, China. Epilepsia 2002;43:311–6.
52. Lee MMK, Lee TMC, Ng PKK, Hung ATF, Au AML, Wong VCN. Psychosocial well-
being of carers of people with epilepsy in Hong Kong. Epilepsy and Behavior
2002;3:147–57.
53. Lynn R, Martin T. Gender differences in extraversion, neuroticism, and psy-
choticism in 37 nations. Journal of Social Psychology 1997;137:369–73.
54. Witt JA, Hallmann K, Helmstaedter C. The impact of lesions and epilepsy on
personality and mood in patients with symptomatic epilepsy: a pre- to post-
operative follow-up study. Epilepsy Research 2008;82:139–46.
55. Ouellette SC, Diplacido J. Personality’s role in the protection and enhancement
of health: where the research has been, where it is stuck, how itmightmove. In:
Baum A, Revenson TA, Singer PP, editors. Handbook of health psychology.
Mahwah (NJ): Erlbaum; 2001. p. 175–94.
56. Bulik CM, Sullivan PF, Fear JL, Pickering A. Outcome of anorexia: eating
attitudes, personality and parental bonding. International Journal of Eating
Disorders 2000;28:139–47.
57. Overholser JC. The dependent personality and interpersonal problems. The
Journal of Nervous and Mental Disease 1996;184:8–16.
58. Segrin C, Abramson LY. Negative reactions to depressive behaviors: a commu-
nication theories analysis. Journal of Abnormal Psychology 1994;103:655–68.
59. Lewinsohn PM. The behavioral study and treatment of depression. In: Hersen
M, Eisler RM, Miller PM, editors. Progress in behavior modification. San Diego
(CA): Academic Press; 1975. p. 16–64.
T.M.K. Ma et al. / Seizure 19 (2010) 493–50050060. Coyne JC. Depression and the response of others. Journal of Abnormal Psychology
1976;85:186–93.
61. Segrin C. Social skills deﬁcits associated with depression. Clinical Psychology
Review 2000;20:379–403.
62. Coyne JC. Toward an interactional description of depression. Psychiatry
1976;39:28–40.
63. Tse WS, Bond AJ. Psychometric analysis of the Chinese version of Social Adapta-
tion Self-evaluation Scale (C-SASS). Psychiatry Research 2007;153:277–81.
64. Tse WS, Bond AJ. Consequences of displaying abnormal social behavior: avoid-
ance and reduction of social reinforcement. Journal of Affective Disorders
2003;75:49–58.
65. Joiner Jr TE, Alfano MS, Metalsky GI. When depression breeds contempt:
Reassurance seeking, self-esteem, and rejection of depressed college students
by their roommates. Journal of Abnormal Psychology 1992;101:165–73.
66. Joiner TE. A test of interpersonal theory of depression in youth psychiatric
patients. Journal of Abnormal Child Psychology 1999;27:77–85.
67. Guo Z, Goldstein A, Goldstein S. Changing family and household structure. In:
Goldstein A, Wang F, editors. China: the many facets of demographic change.
Westview: Boulder; 1996. p. 123–34.
68. HouWK, LamWWT, Fielding R. Adaptation process and psychosocial resources
of Chinese colorectal cancer patients undergoing adjuvant treatment: a quali-
tative analysis. Psycho-Oncology 2009;18:936–44.
69. Weissman MM, Markowitz JC, Klerman GL. Comprehensive guide to interper-
sonal psychotherapy. New York: Basic Books; 2000.
70. Drewel EH, Caplan R. Social difﬁculties in children with epilepsy: review and
treatment recommendations. Expert Review of Neurotherapeutics2007;7:865–73.71. Brandt C, Schoendienst M, Trentowska M, Schrecke M, Witte-Boelt K, Tuschen-
Cafﬁer B, et al. Prevalence of anxiety disorders among patients with refractory
focal epilepsy. Epilepsia 2009;50:62.
72. Clark DM. Anxiety states: panic and generalized anxiety. In: Hawton K, Sal-
kovskis PM, Kirk J, Clark DM, editors. Cognitive behavior therapy for psychiatric
problems: a practical guide. Oxford (UK): Oxford University Press; 1989. p. 52–
69.
73. Salkovskis PM. Phenomenology, assessment and the cognitive model of panic.
In: Rachman S, Maser J, editors. Panic: psychological perspectives. Hillsdale (NJ):
Erlbaum; 1988. p. 111–36.
74. Salkovskis PM. The importance of behaviour in the maintenance of anxiety and
panic: a cognitive account. Behavioural Psychotherapy 1991;19:6–19.
75. Salkovskis PM. Avoidance behaviour is motivated by threat beliefs: A possible
resolution of the cognition-behaviour debate. In: Salkovskis PM, editor. Trends
in cognitive and behavioural therapies. Chichester, UK: John Wiley; 1996.
76. Lau VWY, Lee TMC, Ng PKK,Wong VCN. Psychosocial adjustment of people with
epilepsy in Hong Kong. Epilepsia 2001;42:1169–75.
77. Dobson D, Dobson KS. Evidence-based practice of cognitive-behavior therapy.
New York: The Guilford Press; 2009.
78. Heimberg RG, Liebowitz MR, Hope DA, Schneier FR. Social phobia: diagnosis,
assessment, and treatment. New York: The Guilford Press; 1995.
79. Gambrill E. Social skills training. In: Larson D, editor. Teaching psychological
skills: models for giving psychology away. California:Monterey; 1984. p. 104–29.
80. Hou WK. Intrapersonal and interpersonal dimensions of cancer perception: a
conﬁrmatory factor analysis of the cancer experience and efﬁcacy scale (CEES).
Supportive Care in Cancer 2010;18:561–71.
